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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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closed in accordance with the practice under Ex parte Quayle, 1 935 CD. 1 1 , 453 O.G. 21 3. 
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6) M Claim(s) 1-10 and 13/10 is/are rejected. 
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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 . 1 1 4. Applicant's submission filed on 07 July 
2003 has been entered. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1 , 2 and 4-9 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Ophey et al US Patent 5,694,247. 

In regard to claim 1 , Ophey et al discloses (see Figure 1 , 2) a diffractive optical 
element, comprising a grating structure (4, 5) having a first blazed type grating portion 
(11, 12) and a second blazed type grating portion (16, 17) which is arranged on a light 
exit side of the first blazed type grating portion as described in column 4, lines 5-7, 
wherein in at least one of the first type grating portion and the second blazed type 
grating portion, structures smaller than a used wavelength are arranged in a periodic 
manner as described in column 4, lines 10-45 and lines 63-66. 
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Regarding claim 2, Ophey et al discloses a diffractive optical element, wherein 
said diffractive optical element is structured such that within an entire region of used 
wavelengths, diffraction directions are made different from each other, depending upon 
a polarization direction of a light beam incident on said diffractive optical element, and a 
diffracted light is concentrated only to one predetermined diffraction order as described 
in column 4, lines 62-67 and column 5, lines 1-10. 

Regarding claim 4, Ophey et al discloses that said diffractive optical element has 
a step-shaped grating portion as shown in Figure 2. 

Regarding claim 5, Ophey et al discloses that the minute periodic structure of the 
grating portion is varied along the periodic direction of the grating portion as shown in 
Figure 4B and as described in column 5, lines 35-46 and as shown in Figure 7. 

Regarding claim 6, Ophey et al discloses that said minute periodic structure 
varied along the periodic direction of said grating portion is varied every step of the 
grating stepped portions as shown in Figure 7. 

Regarding claim 7, Ophey et al discloses that the minute periodic structure of the 
grating portion is varied in a grating thickness direction as shown in Figure 7. 

Regarding claim 8, Ophey et al discloses that the minute periodic structure varied 
in the grating thickness direction is varied every step of the grating stepped portion as 
shown in Figure 7. 

Regarding claim 9, Ophey et al discloses that said used wavelength range 
corresponds to a visible light range as described in column 4, lines 9-12 and column 7, 
lines 53-67 and column 8, lines 1-30. 
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Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-10 and 13/10 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Maeda et al US Patent 5,956,302 in view of Danziger et al US Patent 

6,292,297. 

In regard to claim 1, Maeda et al teaches (see Figure 1, 5, 14) a diffractive optical 
element, comprising a grating structure having a first grating portion (7a) and a second 
grating portion (7b) which is arranged on a light exit side of the first grating portion, 
wherein in at least one of the first type grating portion and the second blazed type 
grating portion, structures smaller than a used wavelength are arranged in a periodic 
manner as described in column 10, lines 55-57. 

Regarding claim 2, Maeda et al teaches (see Figure 14) that said diffractive 
optical element is structured such that within an entire region of used wavelengths, 
diffraction directions are made different from each other, depending upon a polarization 
direction of a light beam incident on said diffractive optical element, and a diffracted light 
is concentrated only to one predetermined diffraction order as shown in Figure 14 and 
as described in column 1 1 , lines 13-25. 

Regarding claim 9, Maeda et al teaches said used wavelength range 
corresponds to a visible light range as described in column 11, lines 10-12. 
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Regarding claim 10, Maeda et al teaches (see Figure 14) a polarization 
converting element, wherein deflecting means is provided so that an emergence 
direction of one of a P-polarized light beam and an S polarized light beam which has 
undergone polarization-separation to be diffracted in a diffraction direction different 
depending on a polarization direction by said diffractive optical element is made 
substantially coincident with an emergence direction of the other beam as shown in 
Figure 14 and as described in column 11, lines 13-24. 

Regarding claim 13, Maeda et al teaches (see Figure 5) an optical member (3) is 
provided so that an incident direction of a light beam on said diffractive optical element 
is made substantially parallel to an emergence direction thereof 

However, in regard to claim 1 , Maeda et al does not teach that the first and 
second grating portions are blazed or in regard to claim 3 that said minute periodic 
structure is constituted by one kind of material, or two kinds of materials, and 
occupation ratios of the respective materials within one period of paid minute periodic 
structure are made different from each other along a periodic direction of said grating 
portion or in regard to claim 4, that said diffractive optical element has a step-shaped 
grating portion or in regard to claim 5, that the minute periodic structure of the grating 
portion Is varied along the periodic direction of the grating portion or in regard to claim 6 
that said minute periodic structure varied along the periodic direction of said grating 
portion is varied every step of the grating stepped portions or in regard to claim 7, that 
the minute periodic structure of the grating portion is varied in a grating thickness 
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direction or in regard to claim 8, that the minute periodic structure varied in the grating 
thickness direction is varied every step of the grating stepped portion. 

In regard to claim 1 , Danziger et al does teach that the grating portions are 
blazed as shown in Figures 2a, 2b. 

Regarding claim 3, Danziger et al teaches that said minute periodic structure is 
constituted by one kind of material, or two kinds of materials, and occupation ratios of 
the respective materials within one period of paid minute periodic structure are made 
different from each other along a periodic direction of said grating portion as described 
in column 2, lines 1 -57, column 5, lines 1 1 -67 and column 6, lines 1 -31 . 

Regarding claim 4, Danziger et al teaches that said diffractive optical element 
has a step-shaped grating portion as shown in Figures 2a and 2b. 

Regarding claim 5, Danziger et al teaches that the minute periodic structure of 
the grating portion is varied along the periodic direction of the grating portion as shown 
in Figures 2a, 2b and as described in column 2, lines 1-57, column 5, lines 11-67 and 
column 6, lines 1-31. 

Regarding claim 6, Danziger et al teaches that said minute periodic structure 
varied along the periodic direction of said grating portion is varied every step of the 
grating stepped portions as shown in Figures 2a, 2b and as described in column 2, lines 
1-57, column 5, lines 11-67 and column 6, lines 1-31. 

Regarding claim 7, Danziger et al teaches that the minute periodic structure of 
the grating portion is varied in a grating thickness direction as shown in Figures 2a, 2b 
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and as described in column 2, lines 1-57, column 5, lines 11-67 and column 6, lines 1- 
31. 

Regarding claim 8, Danziger et al teaches that the minute periodic structure 
varied in the grating thickness direction is varied every step of the grating stepped 
portion as shown in Figures 2a, 2b and as described in column 2, lines 1-57, column 5, 
lines 11-67 and column 6, lines 1-31. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to utilize the blazed grating portions as taught by Danziger et al in 
the diffractive optical of Maeda et al in order to optimize overall diffraction efficiency of 
the diffractive optical element. 

Allowable Subject Matter 

6. Claims 11, 12, 13/11, 13/12, 14 and 15 are objected to as being dependent upon 
a rejected base claim, but would be allowable if rewritten in independent form including 
all of the limitations of the base claim and any intervening claims. 

7. Claim 1 1 is allowable over the prior art for at least the reason that the prior art 
fails to teach or reasonably suggest, "a half-wave plate is provided in correspondence to 
one of a P-polarized light beam and an S-polarized light beam, which has undergone 
polarization-separation to be diffracted in a direction different depending upon 
polarization direction" as set forth in the claimed combination. Claims 13, 14 and 15 are 
also allowable since they are dependent on claim 11 

Claim 12 is allowable over the prior art for at least the reason that the prior art 
fails to teach or reasonably suggest, "diffractive optical element according to claim 2 is 
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made substantially coincident with an emergence direction of the other beam and a 
half-wave plate Is provided in correspondence to one of the P-polarized light beam and 
S-polarized light beam" as set forth in the claimed combination. Claims 13, 14 and 15 
are also allowable since they are dependent on claim 12. 

Claim 14 is allowable over the prior art for at least the reason that the prior art 
fails to teach or reasonably suggest, "toward modulating means for modulating the light 
beam on the basis of an image signal and the light beam modulated by said modulating 
means is projected onto a predetermined surface by a projection optical system" as set 
forth in the claimed combination. Claim 15 is also allowable since it is dependent on 
claim 14. 

The prior art of record, Ophey et al, Maeda et al and Danziger et al teach a 
diffractive optical element comprising a grating structure having a first blazed type 
grating portion and a second blazed type grating portion which is arranged on a light 
exit side of the first blazed type grating portion, wherein in at least one of the first type 
grating portion and the second blazed type grating portion, structures smaller than a 
used wavelength are arranged in a periodic manner wherein the diffraction directions 
are made different from each other depending upon the polarization diffractions of the 
incident light beams and wherein the minute periodic structure has a step shaped 
grating portion that can be varied every step of the step shaped portions and that the 
emergent light of one of the polarized light beams is made substantially coincident with 
an emergence direction of the other beam and further comprising an optical member 
provided so that an incident direction of a light beam on said diffractive optical element 



Application/Control Number: 09/866,587 Page 9 

Art Unit: 2872 

is made substantially parallel to an emergence direction thereof and there is no 
motivation or teaching to modify this difference as derived. 

Response to Arguments 

8. Applicants arguments with respect to claims 1-15 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Maeda et al US Patent 5,278,817 also teaches a diffractive 
optical element having a first grating portion and a second grating portion which is 
arranged on a light exit side of the first blazed type grating portion, wherein in at least 
one of the first type grating portion and the second blazed type grating portion, 
structures smaller than a used wavelength are arranged in a periodic manner as shown 
in Figure 7, 31a-c and 32 and as described in column 17, lines 16-31. Ohuchida et al 
US Patent 5,015,835 also teaches a diffractive optical element having a first grating 
portion and a second grating portion which is arranged on a light exit side of the first 
blazed type grating portion, wherein in at least one of the first type grating portion and 
the second blazed type grating portion, structures smaller than a used wavelength are 
arranged in a periodic manner as shown in Figure 1, 9b, 12b, 25 and as described in 
column 31 , lines 27-56. Also, Komma et al US Patent 5,400,31 1 teaches varying the 
period of a step shaped grating portion in order to improve the diffractive efficiency of a 
grating. 
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10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alessandro V. Amah whose telephone number is (703) 
306-0533. The examiner can normally be reached on Monday-Friday 8:00 AM to 5:30 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Dunn can be reached on (703) 305-0024. The fax phone number for 
the organization where this application or proceeding is assigned is (703) 872-9318. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 



ava#f"7 

07 November 2003 




MARK A. ROBINSON 
PRIMARY EXAMINER 



